Induction of apoptosis in human dermal microvascular endothelial cells and infantile hemangiomas by interferon-alpha.
Hemangioma of infancy is an angiomatous disorder characterized by the proliferation of capillary endothelium. It has been shown that interferon-alpha (IFN-alpha) may induce involution of proliferating, life-threatening hemangiomas in children. This IFN-alpha-induced regression of hemangiomas is not accompanied by any T cell response nor by the occurrence of necrosis. To determine whether IFN-alpha may induce apoptosis, we cultured human dermal microvascular endothelial cells (HDMEC) with IFN-alpha at concentrations of 100, 500, 1,000 and 2,000 U/ml for 24-72 h and detected apoptosis by terminal deoxynucleotidyl transferase mediated FITC-dUTP nick end labeling (TUNEL). Quantitative analysis was performed using the FACScan and morphological alterations were studied by confocal laser scanning microscopy. In addition to the in vitro study we also analyzed frozen skin sections from proliferating, spontaneously regressing, and IFN-alpha-treated hemangiomas by simultaneous determination of endothelial cells and apoptotic nuclei using an indirect immunofluorescence test in combination with TUNEL. Apoptosis was detected in up to 20% of the IFN-alpha-treated endothelial cells compared to the untreated controls. A maximum of apoptosis was observed after 48 h of stimulation with IFN-alpha in a dose-dependent manner. The analysis of hemangioma biopsies revealed apoptotic endothelial cells in IFN-alpha-treated as well as in spontaneously regressing hemangiomas, but not in proliferating ones. These data indicate that the therapeutic effect of IFN-alpha on hemangiomas is based on apoptosis induction of endothelial cells, which might also explain the clinically and histologically observed involution without any sign of inflammation or necrosis.